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MUSHROOM
ROCKS
EATHERED sandstone rock formations resembling great toadstools provide an indication of the
surprising ruggedness and ancient geologic turbulence of Central Kansas.
Located about a mile south of Carneiro and a mile and one-half west of
K-141 on a gravel road, the unique
formations are designated as Mushroom Rock State Park. The five and
one-half acre park contains numerous
specimens some 15 feet in height. The
strange shapes are the result of geologic processes which took place some
100 million years ago. Much of Kansas was at this time a sea. As the
waters receded rocks were formed
with softer materials underlying the
more durable iron-stained sandstones.
Wind and water at work for millions
of years gradually weathered away
the softer rock resulting in the circular toadstool form. Mushroom Rock
State Park is open to the public daily.
( Photo by Charles Howes )
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KANSAS-A GEOLOGIC

PROFILE
By FRANK W. WILSON
State Geological Survey of Kansas

From the Ozarks in its southeast corner to the High Plains of its west, and back
to "Little Switzerland" in its extreme northeast, geology is the key to understanding the processes that fashioned the landscape of Kansas.
Hold it! OZARKS IN KANSAS?
Yes, in a 50 square mile area east of Baxter Springs and south of Galena in the
southeastern corner of the state, the Ozarks literally lap over into Kansas in an
extension of what physiographers call the Springfield Plateau. It is in this
region that great thicknesses of flinty limestone occur as bedrock. Weathering
of the thick limestones and erosion by swiftly flowing streams has produced the
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Ozarks Plateau
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typically hilly terrain of the Ozarks. The strata exposed in the cliff-like bluffs of Shoal Creek and Spring
River were deposited during the Mississippian Period
some 310 to 345 million years ago. They are the oldest
rocks to be found at the surface in Kansas.
Geologists have determined by studying the limestones and the fossils contained in them that these
sediments were originally deposited in an ancient sea.
After the sediments had hardened into limestone, the
sea withdrew from the area exposing the rocks at the
surface for millions of years. Erosion slowly wore
clown the land and the streams were notched into
bedrock or flowed through caverns that they carved
into the firm limestone. Some of the caverns collapsed
and caused giant sinkholes to form at the surface of
the ground. As the ancient seas returned to once
again cover this area, the stream channels, caverns,
and sinks were filled by muddy sediment. Much later
in geologic time, when Mississippian strata were covered by hundreds of feet of younger rocks, the buried
limestoue beds were shifted and crushed by a series
of earthquakes that allowed hot mineralized water
from deep in the earth to well up into the broken
limestone. Lead, zinc, and other minerals were deposited in the open spaces of the shattered rock as the
waters cooled. Because the mineralized water could
not penetrate the overlying shaly strata or the shale
that filled the old caverns and sinkholes, the valuable
ores were concentrated along the walls of the shalefilled structures. Although they probably did not
understand the significance of these structures, earlyday miners in the lead and zinc districts of southeast
Kansas sought out these zones of concentrated ore
which they called "runs" ( caverns and channels) and
"circles" (sinkholes).
Strata overlying the Mississippian are called Pennsylvanian because rocks of that geologic age were
first recognized in this country from deposits in Pennsylvania. The oldest Pennsylvanian sediments in
Kansas are characterized by many thin beds of coal
enclosed between thicker layers of shale and sandstone. Because these beds are relatively soft, and
easily eroded, their outcrop is a flat plain which
physiographers call the CHEROKEE LOWLAND.
The coals of the Pennsylvanian are the remains of
plants, mainly tree-like ferns, which accumulated at
the bottom of ancient bogs some 300 million years ago.
The widespread occurrence of coal in strata of the
same age throughout the world has led some geologists to speculate that much of the land surface of the
earth in Pennsylvanian times must have resembled a
swamp or tropical rain forest.
In southeastern Kansas alone, early Pennsylvanian
strata contain some fourteen different coal beds. At
least nine of these are thick enough and pure enough
to be mined commercially. Other younger coal beds
in the Pennsylvanian have been mined or are now
being mined in eastern and northeastern Kansas.
Many of the coals are at a considerable depth and in
former days could only be mined underground.

Underground mmmg of coal is no longer carried
on in Kansas and power shovels mine the coal by
removing all of the overlying material. Some of the
giant shovels now in use can dig to depths of 70 or
80 feet in 90-cubic-yard bites. The big shovels are
used to uncover a strip of coal at the bottom of a
large trench. Smaller shovels then mine the coal and
load it onto trucks to be hauled to a processing plant.
After reaching the end of one trench, the giant shovels
uncover another strip beside the one just mined and
pile the overburden material into the previous trench.
Viewed from the air, strip-mined ground resembles
the furrows and ridges of a plowed field.
Coal is in increasing demand as fuel to produce
electrical power. Because it is more economical and
efficient to deliver electricity via transmission lines to
centers of use than it is to haul the coal to generating
stations located at such central points, new thermalelectric plants are being built in areas of coal reserves
and the plants will be supplied with fuel mined
nearby. Although coal is an essential resource, the
mined land can no longer be left waste. Research
is now directed toward reclaiming the stripped ground
and restoring it to productivity.
Many coals, including some too thin to be mined,
are underlain by layers of clay which were the
original bottoms of the ancient coal bogs. These
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underclays are used for the manufacture of clay tile,
fire-brick, and similar products.
\Vest and north of the Cherokee Lowland is a
broad area of slightly higher elevation which physiographers call the OSAGE PLAINS. The eastern part
of this region is composed of a series of broad terraces
which overlap to the west like giant stairsteps. The
tread, or upper surface of each step is a thick limestone and the riser is a thicker shale. The limestones
and shales tilt downward toward the northwest so
the actual rise in elevation from east to west across
this region is not as great as it would be if the beds
were horizontal.
The alternating sequence of limestone and shale
was deposited by shallow seas that moved back and
forth across this area of Kansas during late Pennsylvanian and early Permian times. The limestones
formed in deeper parts of these seas contain fossil
remains of many primitive marine plants and animals.
Abnormally thick limestones in the southern part of
the outcrop area are thought to be the remains of
ancient reefs which formed offshore from the land.
Many of the shales were also deposited in marine
waters but others contain the fossilized remains of
plants and animals which grew or lived on the lands
bordering the seas.
Pennsylvanian limestones are extensively quarried
in eastern Kansas for construction material and agricultural lime. In the form of concrete aggregate,
crushed limestone is an important and necessary resource for urban construction. Because limestone
aggregate is a low-cost material, it must be produced
near the area where it will be used or the cost of
transportation will exceed the cost of the product.
For this reason, limestone quarries are located close
to the outskirts of most larger cities and are inevitably
in the path of future urban growth. Recognizing this,
some quarrymen in northeastern Kansas have literally
gone underground. As the quarries moved underground, pillars of limestone were left in place to support the roof and the land surface above the mine
was left undisturbed. Underground rooms that remained after the bulk of the limestone was removed
were soon recognized as excellent places for storage
of refrigerated products. The natural temperature at
the depth of the mines is about 55 degrees the year
around and because the earth is an excellent insulator,
only a minimum refrigeration plant is required to
reduce the temperature to desired levels. In addition
to refrigerated storage, space in the mines has also
heen developed for other types of storage and for the
manufacture of products which require precise control
of temperature and humidity. The demand for underground space in the Kansas City area has so increased
in recent years that several firms now mine limestone
chiefly to create storage space and the rock that they
produce is considered to be only a secondary product.
.\1any of the limestones in the upper part of the
Pennsylvanian System and the lower part of the Permian System are too soft to be used as construction
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Kansas geology is also the
story of abundant natural resources and the industries
they support. Coal mining,
natural gas and oil production, vast deposits of salt and
brick and cement plants can
each be considered the end
products of geologic processes
at work for eons.

aggregates, but are admirably suited for masonry or
dimension stone.
Limestone is the primary ingredient in manufacture
of portland cement. Finely ground limestone is mixed
with other natural materials and calcined in rotary
kilns at high temperatures to produce cement. Six of
the seven cement plants in Kansas use Pennsylvanian
limestones as their raw material.
Several of the thicker clay shales in the Pennsylvanian of eastern Kansas are used for the manufacture
of brick, tile, and other clay products.
In former days brick plants, cement plants, lead and
zinc smelters, and glass-blowing facilities were common in southeast Kansas because of a plentiful supply
of natural gas at depths as shallow as 300 feet. These
convenient and economical gas reserves were gradually depleted during the middle part of the 1900's
and one by one the industries that depended upon
them were closed. Lost with them were the skills of
glass blowers, potters, and other artisans.
Pennsylvanian, Mississippian, and older rocks still
contain important reserves of oil and natural gas
where they are covered by thousands of feet of
younger strata in central and western Kansas. Even
these huge reserves have limits, however, and during
recent years it has become apparent that they are
being used more rapidly than new resources are
being found.
Extending northward into the Osage Plains region
from the southern boundary of Kansas is a sandstone
capped upland called the CHAUTAUQUA HILLS.
The thick sandstones that underlie this area are
believed by geologists to be a series of deltas deposited by ancient streams as they emptied into the
Pennsylvanian seas . The sandstone hills in Wilson,
Montgomery, Elk, and Chautauqua counties are timbered with dense growths of jack oak and post oak.
Blossoming redbuds abound along the sides of the
wooded valleys during the early spring.
The FLINT HILLS upland stretches across nearly
the width of Kansas along the western boundary of
the Osage Plains. These beautiful hills mark the
outcrop of a series of limestones that are banded with
layers of flint or chert. Because chert is nearly insoluble, weathering of the limy beds leaves behind a soil
that contains a large amount of flinty gravel. The
combination of thin gravelly soil, shallow bedrock,
and hilly ground soon convinced early settlers that
this area was largely unsuitable for cultivation even
though it supported a lush growth of native prairie
grasses. Being practical men, they built their farmsteads along the lower slopes of the green valleys and
turned cattle to graze on the prairie uplands. To this
day, much of the Flint Hills region is untouched by
the plow and it remains one of the few areas of
virgin prairie in the United States. Some of the
families living in the native stone ranch houses of the
Flint Hills are descendants of its first settlers, many
of whom were of Scandinavian origin.
5

Southeast Kansas

Flint Hills

Photo by John Strickler

The upper surface of the Flint Hills merges westward in south-central Kansas into the WELLINGTON
and McPHERSON LOWLANDS which are developed
upon thick shales of the middle and upper Permian
System. Thick beds of salt are mined from these
formations where they occur at depths of 700 to 1000
feet near Hutchinson and Lyons. East of this area, the
same salt horizons occur at shallower depths and are
being dissolved by groundwater. Sinkholes and undrained depressions are common at the ground surface
above the dissolving salt.
Along the southern boundary of Kansas from Harper
and Kingman counties westward to southeastern
Meade County is a physiographic area called the
RED HILLS. In this region brick red shales, siltstones, and sandstones are capped with beds of light
gray gypsum to form a butte and mesa topography
unlike any other in the state of Kansas. Although
gypsum is relatively soluble, rainfall in the Red Hills
is sparse and the gypsum beds are sufficiently resistant
in this environment to protect the softer underlying
shales and sandstones from surface erosion.
Subsurface solutioning of thicker salt and gypsum
beds where they occur at depths of several hundred
feet near the west border of the Red Hills has produced a number of large sinkholes. The "salt sink"
south of Meade in Meade County and Big Basin and
Little Basin in Clark County are probably the best
known of these. A pool of standing water in Little
Basin is called St. Jacob's well.
The Arkansas River originates in the Colorado
Rockies and its course across eastern Colorado and
western Kansas is choked with sand and gravel worn
6

Photo by Charles L. Herman

from those mountains. Where the Arkansas meandered out onto the flat plains of Kansas it deposited
its sandy load over hundreds of square miles. The
river itself is barely visible above the surface of these
sandy sediments and a large part of its flow is through
the sands themselves. Large expanses of dune sand
are present south of the existing course of the river
and especially in the broad flat area between Dodge
City and Wichita that is known as the GREAT BEND
LOWLAND. Most of the dunes are now covered by
vegetation but the typical hummocky surface is apparent both from the ground and air.
Groundwater reserves in the sand and gravel sediments of the Arkansas River and its tributaries are
among the most valuable natural resources in the state.
Sand and gravel from the Arkansas River in the
south and from the Kansas River or its tributaries in
the northern part of the state are widely used for construction material.
North of the Arkansas River in central Kansas is
a broad physiographic province called the SMOKY
HILLS, probably so named by early settlers because
of atmospheric refraction that partially obscured the
the low hills as they were viewed across the plains
from the east and south. There are actually three
levels of hills in this region with the crests of each
range occurring at progressively higher el~vations
from east to west.
·
The first range of hills is capped by thick sandstones
of the Dakota Formation. The eastern edge of this
region is marked by outlying hills and buttes that
furnished excellent vantage points both for early explorers and for raiding parties of warlike Indians who

Cy psum Hills

Photo by Guy Kassal

sought to defend their hunting grounds from the
encroaching white man. Coronado Heights north
of Lindsborg and Pawnee Rock in Barton County are
two such historic sites.
Rock City, near Minneapolis in Ottawa County, is
a unique area of geologic interest. Huge spheres of
sandstone dot the surface like giant bowling balls.
( Story on page 29.)
Cemented sandstones in the Dakota are quarried
for construction material near Lincoln and the clays
of the Dakota are used for manufacture of brick and
other products.
The Greenhorn Limestone forms the middle and
next higher range of hills in the Smoky Hills region.
The Greenhorn Formation is made up of numerous
thin beds of chalky limestone, usually less than a foot
thick, alternating with thin layers of shale. When this
region of north-central Kansas was first settled, fence
posts and lumber were hard to come by on the treeless plains and one particularly widespread layer of
foot-thick limestone was quarried throughout the
area for building stone and for fence posts. ( Story
on page 20.)
Many of the thin chalky limestones of the Greenhorn contain large well-preserved oyster shells, and
one sandy limestone at the base of the group is known
for an abundance of fossilized sharks' teeth.
The westernmost level of the Smoky Hills is developed in the Niobrara Chalk. The most prominent
formation in this series of chalky limestones and shales
is the Fort Hays Limestone, a massive chalk some
50 feet thick.
The skeletons of extinct fishes and giant swimming or

flying reptiles are found in the Fort Hays chalk.
Many of these fossils were collected by the late Professor Charles Sternberg of Fort Hays State College
and are now displayed on the campus at Hays. ( Story
on page 24.)
The Fort Hays chalk was also used as a building
material in many of the buildings on the Fort Hays
campus.
Castle Rock in eastern Gove County and Monument
Rock in western Gove County are erosional remnants
of the Fort Hays chalk that were left standing on a
flat plain east of the main outcrop of the formation.
The Smoky Hills province blends smoothly westward into the HIGH PLAINS. Considered by many
people to be a flat and featureless surface, the High
Plains are cut in many places by streams that expose
the sediments below its surface. Most of these sediments are coarse sands and gravels poorly cemented
in some places by caliche, a soft limy cement that was
deposited by evaporating groundwater. The cemented
zones are called "mortar beds" because they were
once used as natural mortar for chinking between
the courses of limestone building blocks.
Much of the coarse sand and gravel was carried to
the High Plains by streams that flowed from the
ancestral Rockies in Colorado while other sandy deposits in this area came from streams that flowed from
the fronts of the great Pleistocene glaciers. As the
glaciers gradually melted and retreated northward,
large expanses of drying mud were exposed and dust
storms deposited thick blankets of windblown silt or
loess across much of Kansas.
These must have been terrifying times for creatures
7

that roamed the ancient plains, for in addition to the
dust storms, volcanic eruptions in the slowly evolving
mountains to the west from time to time spread layers
of whitish ash over the land surface. The bones of
many extinct animals, ancient predecessors of those
living today, are found below these deposits. Because
the ash fell over large portions of the earth during an
extremely short period of geologic time and because
the airborne sediment from each major eruption is
unique, the various ash beds are used by geologists
to crudely date and identify the associated sediments
and the fossils found in them. The area around
Meade County State Park and Lake is a productive
collecting ground for experts in vertebrate paleontology. These bones are clues to the ancient past and
should not be disturbed by amateur collectors.
Thick deposits of volcanic ash in northwestern Kansas have long been used in the manufacture of scouring powders and similar products, but are now being
developed as filter aids and for use in lightweight
building materials.
Debris-laden streams of melt water and dust clouds
blowing from the mud flats at the face of the giant
glaciers affected all of Kansas, but the ice itself actually extended only into the extreme northeast corner
of the state. Large boulders of red quartzite were

carried southward for hundreds of miles before they
were dumped in Kansas by the melting glaciers.
The deep, well-drained soils that developed on the
broader ridges and plains of the western part of the
GLACIATED REGION produce record crops of Kansas corn and the steeply rolling hills of extreme northeast Kansas are known for their apple orchards.
The area of steep bluffs cut into the loesses and
glacial deposits along the Missouri River in Atchison
and Doniphan counties has been called the Switzerland of Kansas.
The face of Kansas has been sculptured by many
different natural processes acting slowly but relentlessly over exceedingly long periods of geologic time.
Few of the forces that shaped the earth in times past
were any more catastrophic than those that we know
of today. Many were much more subtle and gentle.
The earth itself is the geologist's classroom because
the one process that cannot be produced in the laboratory is the effect of time and of insignificant forces
acting for eons. The ancient Hindu sages described
an eon as the length of time required by a dove,
brushing the mountains with a silken scarf once each
century, to wear the lofty Himalayas to a smooth
plain. Perhaps the plains of Kansas were formed in
a similar manner, by the mythical Jayhawk with a
red bandanna!

Scott County State Lake
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geologic heritage and
surface features are a source of
interest to many people from the curious motorist to the trained geologist.
To Mr. and Mrs. Ernest Fick, the results of geologic processes of 100
million years ago are most meaningful
as a novel art form-fossil art.
The chalk outcroppings so common
in northwest Kansas, which was once
an inland sea, contain sedimented remains of ancient marine life dating
to the late Cretaceous period 80 to
100 million years ago. In the shoreline waters of this sea, called Cretaceous Sea, millions of shell-enclosed
microscopic animals lived. As these
tiny animals died and the waters receded, a wealth of marine life now
extinct was preserved in fossilized
form.
The Ficks have a ranch about eight
miles north and six miles west of
Healy on the south edge of Gove
County. The ranch is in the midst of
some of the richest marine fossil beds
in Kansas. A few years ago Vi Fick
hit upon the idea of creating three
dimensional paintings with the use of
varied fossils. Ernest Fick, long inter-

ested in fossil collecting, helped provide Vi with fossil remains of all descriptions. The combination of geography plus artistic flair has proven
unbeatable. Now Vi Fick joins her
husband on geologic expeditions and
has greatly enriched her knowledge
of this aspect of Kansas history. Fossil
art paintings have been displayed at

fairs and school exhibits and at other
public places.
Vi creates fossil art by first painting a background then gluing varied
fossils in place forming the desired
subject. Such ancient remains as
sharks teeth, including the rounded
teeth of the "masher" shark; snail and
shell animal fossils; shark vertebrae;
crinoidea and numerous other relics
have been used to produce unique
artistic effects. Her favorite subjects
include mountains, forests, religious
themes and scenes of the surrounding
landscape.
A special room at the Fick ranch
is of particular note to visitors·, chiefly
school children. In addition to Vi's art
and Ernest's fossil collections, there
are flat rock slabs containing the outline of fish or sea flowers and one with
the lower jaw of a portheus, or extinct
shark-like animal. There is also a case
containing one of the few fossilized
pearls in the world and several Kansas
diamonds.
The Ficks welcome all visitors and
are more than happy to discuss their
unique hobby inspired by sea shells
and sharks teeth of the Kansas plains.

By FRED STEBBINS

producers in the state and ships native Kansas limestone to an eightstate area.
Back at the farm, the Bayer family
and business grew to three sons,
Burke, Warren and Max. Bayer enterprises gradually increased, and in
1956 Bayer Stone moved its headquarters to St. Marys. Included were
the stone cutting operations, plus another quarry north of St. Marys at
Emmett, purchased because of the
company's increased need for high
quality limestone.
One of the big problems today in
the stone business, Max notes, is educating architects to what the new
techniques in stone cutting can mean
in terms of new building concepts.
There are many places for stone-for
beauty, dignity and elegance-that
have not been explored, and as a con\ d 'd d t
sequence less permanent and less sato
. f actory matena
. 1s h ave b een use d .
Tec1~el e~
,
f
,
~
Q
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0
~)::"'! ~ ' " 'Tm not passing the blame," he adds,
ne of three ~ .- "I(s the stone industry's fault."
""' ''· ' ,.e have not let the building de* w: :;,~ hat can be done with

with many Kansas enterprises, the B a y e r Stone
Company, (pronounced
"Bi-er"), with main office and shops
at St. Marys and quarries at Manhattan and Emmett, is as untypical and
as privately enterprising as one would
find.
Bayer Stone Company started in
1936 because Henry Bayer, a native
Kansan and K-State agriculture graduate had a farm near Manhattan with
a stone quarry on it. For a few years
he had leased the quarry to a local
contractor, but the operation was
small and haphazard. Then bids
opened on Willard Hall at K-State
and Henry believed that the building
should be native limestone. His
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stone. We have not kept them up-todate on our new methods of working
stone. We haven't shown them how
they can handle it, just about as economically as any other material."
A walk through the stone cutting
plant gives the visitor an entirely new
idea of the workability and utility of
stone. Every hobbyist and home
workshop buff would recognize immediately the tools, though they are
on a Johnny Kaw-Paul Bunyan scale.
The stone starts from the quarry as
a great rectangular block, weighing
anywhere from five to twenty tons or
more. First operation is sawing the
piece into great slabs from two to
twenty inches thick and even more,
depending upon its use later.
When the raw stone is slabbed each
slab is cut to width with a circular
saw more than four feet in diameter
with hundreds of diamond cutting tips
on it. Though the saws make exceptionally smooth cuts, usually the next
operation is fine finishing on an oversized planer, which also doubles as a
moulding cutter. When one sees the
shapes contrived by this giant ma-

chine it is difficult to realize that this
off-white block is a limestone that is
as hard and has the same compressive
strength as granite!
"It is difficult, too," points out Max
Bayer, "to sell the concept that slabs
of stone can be used to face large
buildings in much the same way as
man-made materials-we have produced slabs for this use as large as
four feet wide by thirteen feet long."
Some of the jobs the Bayer Stone
Company has done have posed real
problems. When they removed and
completely rebuilt the stone arches
on the north and south entrances of
the State House at Topeka they found
that the sealing methods were not satisfactory when the original arches
were done. This two-year job required much research to find out how

Upper photo: Limestone to be cut and shaped
for the most modern building materials is quarried near Emmett then processed at St. Marys.
Lower photo: Giant slabs of raw limestone are
drilled, sawed, planed and shaped very much
like wood at the Bayer Stone Company plant.

the original sealing was done before
proceeding with the reconstruction.
Bayer stone faces the Eisenhower
Chapel and Museum at Abilene, many
churches around the state and a number of buildings at several of the
state's universities, including recent
work at Washburn's Mulvane Art
Center in Topeka and the K-State
Student Union addition. Many of Topeka's new ultra-modern office buildings shine with Bayer stone.
Out-of-state jobs include a high
school in Wyoming, hospitals in Nebraska, a post office in Oklahoma,
Howard Johnson restaurants in Iowa,
Missouri, Oklahoma and Kansas, plus
numerous churches, office buildings
and homes in surrounding states.
For a product many thought was
nearly dead, limestone as a building
material is today exciting and very
much alive.
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BLUE STEM AND CATTLE a winning team
BRIGHT BLUE SKY cups overA head.
· Underfoot, the bluestem
grass is curing to the tawny brown
that makes the hills look like lazy
lions lolling in the autumn sun.
These are the famous Flint Hills of
Kansas, "one of the 15 places that
everyone should visit," said the magazine Changing Times, in its special
issue on "How to Discover America."
"Once the fabulous prairie spread
westward from the eastern forest, a
sea of grass sprinkled with wildflowers and nurtured by deep, dark and
rich soil," said Changing Times. "The
native prairie is nearly gone now, replaced long since by fields of com
and wheat, but there still are a few
places where you can gain an impression of what this priceless treasure
was like, with its rolling hills, flats
and broad vistas. One of the best is
the Flint Hills region of eastern Kansas, which probably contains the largest re1;!1aining area of prairie anywhere.
The gentle hills usually are a place
of silent beauty, inviting the soul, and
moving men to poetic expression.
Today, there is hurly-burly on the
big Koch Ranch 10 miles west of
Eureka, which is going through fall
round-up common to all ranches in
the FJint Hills. It is weaning time
for the 9- and IO-month-old Hereford
calves, which have spent their growing-up months with their white-faced
mothers on the bluestem pastures.
Cowboys on horseback whistle and
yell to keep cows and calves moving
to pens that dot the ranch, where the
two will be parted. Mothers and
youngsters seem to sense their pending loss, and mourn each other with
loud bellows and reverberating bawls.
The noise and hurry make brown
quail lie low in the tall grass. Strutting prairie chickens stay quiet and
out of sight. Slender deer, which
usually browse and drink unafraid,
today have made themselves invisible.
This day of noise and confusion
will end. The cows will return to pasture, to be bred again and forget their
departed calves in the comfort of
bearing new life. The wild things will
return to the quiet pattern of their
days, until the next round-up, in the
Photos by Guy Kassa!

spring, when cowhands brand the
new calves.
Such a cycle of breeding and fattening beef has been going on ever
since the pioneers discovered the
Flint Hills. At first, as everywhere
else, they tried to sink their metal
plows into the soil. But the flinty hills
just spit the plow back out again.
The hills are made of a limestone
laced with hard, weather-resistant
flint, or chert, which gives them their
name.
The pioneers, being practical men,
confined their farming to the more
easily plowed valleys, and grazed
their cattle in the flinty hills, on the
native bluestem grass.
The grass was so rich, and the feeding season so long, that soon they
were feeding herds of other ranchers.
At first, the cattle came in immense
trail herds, driven up from Texas or
New Mexico. Then the railroads
hauled them in. Once, the hills would
be alive with hundreds of thousands
of wild-eyed longhorns.
Now, the cattle are trucked in, and
they are carefully-bred beeves. And
now, at least 15 percent of the cattle
population of the hills are the breeding cows, permanent residents.
The Flint Hills lie in a 20-mile-wide
swath in eastern Kansas, the entire
length of the state. The Kansas Turn-

pike cuts a diagonal path across them,
and many a tourist has caught a
glimpse of their serene beauty. But
to really appreciate them one has to
get off onto the county roads that
take you past limestone fence posts,
through mile after mile of rolling
country that seems to be populated
only by the fat cattle and the songbirds singing their hearts out on the
barbed-wire fence.
Or, one has to live there to fully
appreciate t h e m.
Rolla Clymer,
known as "the poet laureate of the
Flint Hills," extolls them constantly
in his newspaper, The El Dorado
Times, which is published from the
heart of the hills.
"The Times can well remember,"
he wrote recently, "when the Hills
( he always capitalizes them) exercised their hold on only a few among
the state's population. Now they have
taken their rightful place, in the
esteem of Kansas people, among the
most stimulating and valuable possessions of this prairie state.
"The Hills are, after all, a modest
Kansas possession. They possess no
quality of stark grandeur which rises
up and smites the onlooker with an
overwhelming sense of charm. Rather,
they insinuate themselves and their
individual native beauty into his consciousness. Once firmly held, they
never depart."

RE
HEY STAND ALONE on the Kansas prairie.
There is defiance in them because man can
neither diminish their beauty nor copy it. The Indians
called them "Medicine Hills" and the river that Hows
through their center, the "Medicine River." It was
believed by the Indians that the clear water of the
Medicine River was a powerful healing agent; later,
white residents of the region said that once cattle
drank from these clear streams they would never again
be content with ordinary water.
The white man changed the name of this southwestern Kansas area to the "Gyp Hills." But no name
has ever been able to fully describe their beauty just
as only the most insensitive traveler can cross them
without stopping to marvel.
The giant red peaks stretch gradually onto wide
grassy canyon floors that are drained by sparkling
clear streams. The opaques provide landscapes that
please even the most fussy artist.
"It's almost like the creator got tired of making
good farm land in Kansas and decided to make a
park," an old-timer remarked.
Man has made changes in the hills. An occasional
oil well is seen pumping in the brush country and
ranchers have dammed dozens of streams to make
sparkling little lakes. Thickets of cottonwood, elm,
walnut, ash, hackberry and mulberry line the bottom
of some of the canyons and mature cedars abounded
in the hills until post cutters eliminated them. A new
stand of cedars is dotting the landscape now due to
the efforts of the citizens of Medicine Lodge, on the
east edge of the hills.
U. S. 160, which dips into the hills just west of
Medicine Lodge and bisects the most beautiful part
of the natural park, is one of the most scenic routes
in the nation, although it is known by a relatively
few people.
Oldtimers in the hills tell about such places as
"Hell's Half Acre" and the natural bridge that caved
in a few years ago. There are also legends of Indian
burial caves and ancient Indian campsites but none of
this generation know exactly where.
Hell's Half Acre is a canyon about 12 miles from
Sun City that can be located with the help of a guide
or a very good set of directions. The canyon derives
its name from the wild mass of limestone formations
carved by eons of weather. Brilliant reds, yellows
and blues stripe the wierd rock formations that cover
the canyon floor. Just who named the area or who
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Photos by Guy Kassal

Hell's Half Acre-near Sun City

first went there is a question that has been lost to
antiquity.
The changes wrought by man are hardly noticeable
in the immenseness of the Gyp Hills but changes have
been made. From the gypsum found so profusely in
the hills, plaster of paris and other building materials
such as plasterboard are made. Mining operations
have been going on since the 1880's in Barber County
and Comanche County. The development of this
industry is a strange story and can be found in the
records of the Kansas State Historical Society. Professor Robert Hay wrote a magazine article for
"Harper's Magazine" in 1888 describing the mansardlike hills with a good description of the gypsum rock
found there.
An English cement manufacturer
chanced to read the piece and sent a delegate to
Barber County to investigate the possibilities. The
delegate discovered that Professor Hay's commentary
indicated only half the possibilities and a branch factory was soon formed in Barber County. The cement
produced under the name Best's Keene's cement was
generally recognized to be far superior to any manufactured at the time. The National Gypsum Company
of Medicine Lodge still produces Keene's Cement
along with wallboard, plaster and lath.
A scenic natural red rock amphitheatre one mile
east of Medicine Lodge will be the scene of a spectacular three-day pageant and celebration October 9-11,
1970. Once every five years a cast of over 2,000 persons, including native Indians in full costume, present
the Peace Treaty Pageant commemorating the pad
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signed in October of 1867 by United States government representatives and the chief of five hostile
Plains Indian tribes. The treaties permitted settlement of the country and the building of railroads.
In the Stockade Museum on U. S. 160 in Medicine
Lodge, there is a small house made of gypsum, the
same type of house that early settlers used. Also in
the museum are dozens of mementoes of the history
of the local citizens who settled the area.
Barber and Comanche counties were organized in
1874 for bond-voting purposes by a band of brigands
who raided hotel registers, tombstones and cattle
registers for names. At that time, to organize a county
had to prove 600 bona fide citizens.
Historians record that it would have been surprising
if Barber, Comanche, Ford and Ness counties together
could have mustered 600 citizens. Bonds were issued
for schools, bridges and roads that were never built.
Finally, honest citizens in the area discovered the
malpractice of their cohorts and offered them a choice
between a rope and a tall cottonwood or their complete absence from the area. As late as 1901, the
citizens of Barber and Comanche counties were paying for railroads, schools and welfare programs that
were never instituted.
:
About the only wildness that remains in the county
that Carry Nation left for her life as a saloon buster
is in the wild peaks of the hills. But even the hills
are somewhat more friendly now. None of them are
too high to climb and all of them offer spectacular
views.

SNOW CAPPED VEAR-ROUND
UCK.ED AWAY in the extreme
northwest corner of Kansas near
Goodland, a strange tract of land lies
within the boundaries of a 23,000 acre
cattle ranch.
Unique in its geological formation
and development, this 2,500 acre expanse is surrounded by some of the
best wheat producing country in the
world. Yet it is suitable only for cattle
grazing. The terrain is hilly and the
quality of the topsoil poor as compared with that of the surrounding
countryside.
Where the terrain is most rugged
there is a series of outcroppings of a
brilliant white material which is a sort
of snow cap to the surrounding sage
brush. Its chemical identification to
the layman is fairly formidable: diatomaceous silica-calcium carbonate,
an ore of exceptional purity, special
properties and uncommonly free of
contamination. Used as a filler or
extender pigment, the processed material has found a market in the newest types of plastic paint as well as
more orthodox oil finishes.
The mining and processing of this
versatile material is the business of
the De Lore Division of National
Lead Company. Eighteen miles by
country roads from the mine site, the
Company operates a modem proc-
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essing plant in the village of Edson,
Kansas. Lorite is the trade name for
the product.
The geologic history .of the area
indicates the saucer-like terrain in
which the outcroppings occur was
once a bed of a fresh water lake.
Diatoms were deposited in the lake
bottom over the years. Calcium carbonate precipitated from solution as
the fresh water in the lake evaporated.
Core drillings indicate that the deposit exists in layers approximately
12 to 15 feet thick. They reveal a
gradually increasing concentration of
diatomaceous silica down through the
bed of ore ranging from pure calcium
carbonate at the top down to almost
pure diatomaceous silica at the bottom of the beds. The pure calcium
carbonate layer at the top exists in a
caplike solid layer of limestone which
is easily removed and serves as a
shield to protect the material below
from being stained by soluble materials in the overburden. Thus nature
serves to protect its own resources.
Strip mining is used to uncover the
ore by removing the overburden and
upper layer of calcium carbonate.
The ore is then removed by shovel
and dozing. As mined, the ore is a
friable material containing approxi-

mately 30 percent moisture. Thus
mining in subfreezing weather and
heavy snowfalls is extremely difficult.
Large stock piles of ore are maintained at the mine site and at the
processing plant to meet such a contingency. In addition, storing the ore
in open stock piles lowers the moisture content to some extent and helps
to reduce transportation and processing costs.
As received at the plant, the ore is
fed to large receiving hoppers where
it is transported by conveyors to bins.
The ore is then ground and Rash
dried automatically and conveyed to
large silos. In these silos, the finished
product is mixed and blended together until a careful laboratory chemical analysis indicates the desired
composition of diatomaceous silica
and calcium carbonate. From the finished product silos, the material is fed
into automatic bagging and weighing
machines and then sent by belt conveyor direct to cars or the plant warehouse.
The marketable finished product
processed from a prehistoric natural
resource is shipped throughout the
United States, Canada, Mexico, Central and South America and other
foreign countries.
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GEORGE JELINEK PRESERVES

PETROGLYPBS
NSCRIPTION ROCK, towering 150 feet at the head
of Horse Thief Canyon on the north shore of
Kanopolis Reservoir, is covered with strange human
and animal forms, whose meaning can only be speculated. Totaling at least 150 separate designs these
Indian petroglyphs, some carved up to 1,000 years
ago, are faced with human disfiguration.
Depicting three phases of Indian culture and
artistry, Inscription Rock is the only such site in the
Midwest and is of unusual importance to the Smithsonian Institution and the Kansas State Historical Society. Other petroglyph sites in the Midwest are
representative of only one phase of Indian history.
The first Indians to leave their mark were the Woodlands Indians who lived in the area about 1000 years
ago. A second distinct group was the Quivira Indians
prospering when Coronado arrived in the 1540's.
Still a third group to leave unique drawings in the
soft sandstone, the Plains Indians, lived in Central
Kansas about 100 years ago.
Today this original "Kansas" art is threatened by
vandals who have defaced the cliff with grafitti thus
obliterating some of the carvings. Some have tried to
chip off entire carvings while others with nobler intentions left indelible marks on the rock in an attempt
to make accurate impressions.
Preservation of the unique petroglyphs has become
of prime importance to George Jelinek, Ellsworth.
While a teacher at Ellsworth High School, Jelinek became aware of the vandalism at Inscription Rock and
was one of the leading supporters of the state antiquity
law passed to preserve such monuments. The law
now prohibits their destruction and requires a permit
for anyone intending to dig around historical sites.
Jelinek has taken it upon himself to make authentic
reproductions of the original carvings for museums,
academic institutions and individuals. To this end he
has devised a clay which can be carefully pounded
into the carving then removed without damage making an accurate impression. He then takes the clay to
a work shop in his home and begins the preservation.
The clay impression is placed in a mold and the master
reproduction is poured with a plaster-of-paris compound developed by Jelinek. The resulting master
mold, now an authentic reproduction, is used to make
a rubber mold from which Jelinek makes reproductions for museums and other interested parties. When
the rubber mold is completed, the original reproduction is given a number by the Smithsonian Institution
and then stored in the Kansas State Historical Society
in Topeka. To assure authenticity of each reproduction Jelinek coats the plaster carving with glue, brushes
on sand collected at the base of Inscription Rock and
labels each impression with identifying codes assigned
by the Smithsonian Institution.
Although it is unlikely that anyone will ever know
the true significance of the petroglyphs, the dead art
form of the original North American inhabitants is at
least being preserved for future generations.

I
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Distinct figures and abstract shapes
carved into the soft sandstone of Inscription Rock at Kanopolis Reservoir
represent three phases of Indian culture encompassing 1000 years.

HAVE ARRIVED in "the land of the post
Y OU
rock" or "fencepost limestone country" when you
see miles and miles of greyish-white stone fenceposts
with brownish streaks lining the roads, pastures and
fields in north central Kansas. A tribute to the ingenuity and craftsmanship of early settlers, the limestone
fenceposts were the solution to fencing problems on
the treeless prairie. Now a trademark of the Smoky
Hill region of north central Kansas, limestone fenceposts are a unique Kansas phenomenon.
The use of fences to enclose territory is an age-old
practice. Lack of suitable wood for fencing crops
from cattle on the open range, forced pioneers to
look to other materials. The pliable limestone proved
to be a cheap and highly durable material.
Fencepost country can be outlined by the fencepost
method starting at the western border of Washington
County and going for about 200 miles into northern
Ford County. Width of the area extends from 10 miles
to 40 miles and averages 25 miles.
The stone, a chalky limestone appropriately called
Fencepost Limestone, is present near the prairie surface in uniformly thick layers of about eight or nine
inches. The rock is the uppermost bed of the Greenhorn formation of the Cretaceous age, a geologic
period that existed . between 60 and 130 million years
ago. Soft enough to be easily notched or sawed when
first quarried, the stone hardens into relatively
weather-resistant rock after prolonged exposure to air.

Early quarrying of the rock was done by hand and
required a fair degree of skill. Soil and other material
covering the limestone was first removed by horse
and plow then swept clean. Stone cutters used elementary drills that looked like half a saw horse with
a drill on the end to bore rows of evenly spaced holes
in the rock. The next step required driving wedges
into the holes in order to split the posts by use of the
pressure. Key to a stonecutter's skill was his ability
to recognize if the pressure was evenly applied to
each wedge. This could be determined by the ring
of the hammer striking the wedge. When the pitch
of each ring sounded the same, the stonecutter would
succeed in cutting the stone into even lengths suitable
for fenceposts.
Limestone was also a widely used building material.
Several churches, court houses and other structures
in Fencepost limestone country still stand. Related
functions included telephone poles, bridge stone, flagstone, other structural stone and decorative stone.
Many of the early school houses and most churches
constructed in the latter half of the 19th century were
constructed with the fencepost limestone.
By the 1920's the quarry cost of limestone fenceposts
had risen from 25 cents to one dollar thus making the
rock posts more expensive than wooden counterparts
shipped to the area. Limestone fenceposts, however,
made an indelible imprint on the Kansas prairie. It is
estimated that 40,000 miles of rock posts dot the
Smoky Hill area of north central Kansas.

By SANDRA GERSON

J(ANSAS, a land of geologic and geographic contrast?

Most assuredly. But
to one who is an easterner and now a Topeka resident, Kansas was once
synonymous with flat, endless prairie. Primary school studies about pioneers
heading west hadn't prepared me for Kansas today that is decidedly not a great
American desert relieved by covered wagon ruts. My image of the state and
the great plains has altered decidedly with exposure to Kansas' wealth of physical
attractions. Aside from being one of the world's greatest wheat producing areas,

THE RUGGED BEAUTY OF KANSAS PRAIRIE IS DISCOVERED BY AN EAST COAST GIRL.
Kansas is replete with subtle contrast and striking beauty particularly poignant
at dusk.
To one who is city-bred, the open and vast expanse of prairie was at first aweinspiring if not frightening. After a second glimpse of the western half of the
state, my slight apprehension turned into deep appreciation for the majesty of
this land, truly the heartland of America. Increased awe and respect were born
in me for those exceptionally stalwart Americans who traversed the prairie and
created homes in the middle of its immensity.
Other preconceived or vaguely defined impressions of flat Kansas prairie underwent a big change during a recent trip to Kanopolis Reservoir in Ellsworth
Photos by George Olson

21

The craggy rocks and ridgy terrain of
the Kanopolis vicinity are evidence of the
varied geologic past of the Smoky Hill
region of central Kansas.
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County. The innocuous rolling grassland revealed to
me its unexpected features.
From the K-141 highway overlooking the area, the
terrain seemed rolling but with minimal change in
contour. Comfortable in a modern automobile, I could
justifiably feel smug about this land. After a hiking
excursion in the park in search of aboriginal Indian
rock carvings or petroglyphs, my sore calf muscles
informed me that the "flat" plains were anything but
contourless.
Walking alone with nature is to some practically a
forgotten luxury, and yet it is so vital to maintaining
a balance between the overpowering stress of our
sophisticated civilization and our needs as individuals.
My hike was a greatly fulfilling and humanizing
experience. The only links with the twentieth century
were dates and initials carved into the pliable stone
and the distant suggestion of an airplane in flight.
In the course of my excursion through the park
that crisp fall forenoon, I discerned aspects of Kansas
of which I previously had been totally ignorant.
Amidst the rustling of the omnipresent wind and
fluffy cottonball clouds, I was quite delightfully alone
and able to savor the timeless continuity of nature.
Under my gaze, this seeming timelessness gave way
to an observation of changing natural phenomena
never at rest. The rocks on which I stood were the
result of an unrelenting nature who had riddled their
seeming stability by winds, rain, snow and the ceaseless flow of the Smoky Hill River. Evidence of a
varied geologic past was readily visible even to
the untrained eye.
In the search for the Indian petroglyphs I made an
unwitting, but intriguing detour that took me along
what I later learned was Buffalo Track Canyon Trail
in the East Shore site of Kanopolis State Park.
The Trail wound through wind-swept canyons
formed by water draining off the soft sandstone into
the Smoky Hill River. Yucca Knob roots, from the
green plant with sharp points that stuck to my clothes,
were used by Indians as a shampoo material while the
yucca blades were put to work in basket-making. I
could sense the presence, both in the past and today,
of great birds of prey finding sanctuary in the caves
and well-hidden clefts.
The height of the rocks and the inadmissible ruggedness were continuously a source for wonderment. At
one point I noticed a tree growing up from what
looked like sheer rock-again cause for curiosity. The
area, known as "Tumbled-Boulder City," is the result
of water seepage under the cliff causing a general
lowering and tilting. Cracks formed in the cliff allowing trees and other vegetation to take root; with the
constant pressures of temperature and water, large
sections of the cliff fell.
As I continued my hike, I saw buffalo tracks formed
in the impressionable stone through the years by the

behemoth~ as they traveled to water. I later learned
that the caves in the area, which were formed by water
seepage through poorly cemented sands, were used
by homesteaders as residences and schoolrooms after
1870.
Kansas geologic history is of far greater interest
and depth than I had suspected. Kanopolis Reservoir
terrain is an excellent example. It is part of a physiographic province known as the Smoky Hills and is
located in an area geologists sometimes call Dakota
country. In more detailed geologic terminology, the
rugged features of Kanopolis State Park were carved
out of near sea level continental flats during the
Mesozoic era in the upper Cretaceous period about
100 million years ago by geologic processes that have
since been active. The rusty-brown Dakota sandstone dominates the Kanopolis area primarily because
of its stratigraphic position and the odd shapes resulting from millions of years of weathering. Sandstone is the cap rock of the area with overhanging
cliffs and indentations that at one time sheltered its
earliest inhabitants and their animals.
Archeologists have determined from various evidence, including pottery fragments at various levels
of diggings, that at least three separate cultures of
pottery-making Indians occupied the area from about
1000 A. D. to some time prior to the buffalo-hunting
Arapaho and Cheyenne Indians encountered by white
conquerors.
A cliff towering some 150 feet at the north shore
of the lake stands as testimony to Plains Indian culture. Known as Inscription Rock, and probably the
most outstanding petroglyph site in Kansas, the soft
sandstone is covered with Indian rock carvings.
Human and animal forms are in profusion with simple
geometric designs and unrealistic creatures occurring
in obscure places on the face of the cliff.
Although the reasons and motives for the carvings
can only be speculated, Thomas Witty, State Archeologist, has suggested the "vision quest theme." Among
many of the Plains Indian cultures the belief prevailed
that individuals had a guardian spirit. The supernatural friend or protector could make itself known
through a vision experienced during or after a period
of hardships and physical privation. If the vision was
experienced, the figure revealed assumed a magical
religious quality for the individual.
For me the petroglyphs represent a view of American history at once mysterious and yet reassuring in
its timelessness-unless present attempts at preserving
the carvings from human defacement fail.
Retracing my path back to the car-and to twentieth century responsibilities-I viewed my experience
with contentment. Perhaps the key to the Kanopolis
area appeal is a feeling of timelessness, the continuity
of nature and solitude. It is to be hoped that future
generations can experience it as I have.

Further indications of the inadmissable
ruggedness of Kansas prairie are the numerous caves near Kanopolis that at one
time sheltered earliest inhabitants.
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STERNBERG
MEMORIAL MUSEUM
portheus molossus,
PLESIOSAUR,
gillicus arcuatus and Kansas Cretaceous may seem foreign and unintelligible to those who associate Kansas with "Home on the Range." Actually such terms, which belong to a
geologic period millions of years
ago, represent an important part of
the state's geologic origin which has
directly determined present geographic features. Sternberg Memorial
Museum on the campus of Fort Hays
State College at Hays contains a section displaying fossil remains from
this geologic time that is probably
without equal in North America. Fossil remains on display are primarily of
Cretaceous age, or between 70 and
130 million years old.
Kansas has had a long and varied
geologic history. According to a timetable, the Kansas prairie was alternately a sea, exemplified by marine
limestones and shale, and dry land explained by nonmarine shales, sandstones and coal. During the Mesozoic
era in the Cretaceous period the sea
again covered the land leaving a succession of sands, muds, and chalks,
alternating with near-marine stream,
swamp and beach deposits. Innumerable fossil specimens are today accessible to fossil hunters over much of
the northwestern part of the state.
The exceptionally good fossil specimens found in these upper Cretaceous
beds have made Kansas world-famous
among the fossil experts. Examples
found in the chalky Western Kansas
prairie have included fishes, batlike
flying reptiles, the sea serpents called
mosasaurs and toothed swimming
birds. The highly fossiliferous chalks
were formed mainly by the remains of
tiny marine animals which settled to
the sea bottom. There they formed
a soft limy ooze that swallowed and
preserved the remains of other creatures such as the plesiosaur, portheus
and gillicus that inhabited the ancient
seas.
Sternberg Memorial Museum con24

tains exhibits grouped into three
areas-geology, natural history and
pre-history/history. The museum
houses one of the most significant displays of paleontological specimens in
any college or university in the world.
It has received worldwide attention
when noted scientists have visited
Fort Hays State College to study vertebrates and invertebrates retrieved
from the chalk beds of Western
Kansas.
Two fortunate circumstances have
been responsible. Firstly, Fort Hays
State College is located in the midst
of extensive exposures of the highly
fossiliferous Cretaceous limestone,
chalk, sandstone and shale. The second factor was the life-long interest
and dedication of the late George F.
Sternberg, a field vertebrate paleontologist. Sternberg developed techniques and procedures for collecting,
preparing and exhibiting fossil specimens that are recognized today as the
most satisfactory in the paleontological profession.
The museum honors George F.
Sternberg as well as members of the
family who contributed much to
Western Kansas history and to geological and paleontological interpretation of the Kansas Cretaceous. The
prominent museum of today is the
result of many years' development as
well as the foresight and ability of
Sternberg and Myrl V. Walker, present museum director.
The first printed indication of interest in a museum at Fort Hays State
College was in 1907. Collections were
gradually built up, and today the catalogue list is · approaching 13,000 accession numbers. While some of these
records constitute but a single item,
many represent a large number of
individual specimens.
Exhibits of rock and fossil specimens were started largely through the
efforts of Mr. Sternberg. His continuing enthusiasm and expertise both as
a collector and curator of geology and

paleontology for the museum have
accounted largely for the noted reputation of the Hall of Geology and
Paleontology. Within the museum
animal and plant fossils are exhibited
according to geologic age and are
clearly identified and explained. In
addition to Cretaceous fossils, there
are specimens identified as elephants,
camels, bison and many others.
Perhaps the most interesting fossil
in the Sternberg Memorial Museum is
the giant fish portheus molossus with
a smaller fish, gillicus arcuatus within
the abdominal cavity. This toothy,
fierce-looking predator was common
during Kansas Cretaceous. Probably
the most complete small plesiosaur
skeleton known, about 10 feet long,
is on display at the museum. Both
the "fish within a fish," the plesiosaur
as well as many other remains were
prepared for exhibition by Mr. Sternberg.
In addition to the excellent geology
and paleontology section, Sternberg
Memorial Museum has well-executed
displays of mammals, birds, reptiles,
amphibians and other forms of life.
The natural history and history and
archeological rooms are of primary
interest locally and within the state,
particularly to Western Kansans. Fascinating historical exhibits of old
Fort Hays and its predecessor Fort
Fletcher show the romance and violence that produced legends of the
west.
Sternberg Memorial Museum, located on the college campus, is open
weekdays during the college session
from 8 a. m. to 5 p. m. and from 2 to
5 p. m. when the college is not in
session. Visitors are cordially welcomed to enjoy and learn from the
carefully displayed exhibits. · Definitions of geologic terms and a better
understanding of geographic Kansas
are excellent reasons for a visit to the
Hall of Geology and Paleontology,
Kansas' most noted geologic museum.

Kansas Cretaceous fossils on exhibit have directed worldwide
attention ·to Fort Hays State College.
Museum director Myrl V. Walker explains the "fish within a fish"
to two young visitors in the Hall of Geology and Paleontology.

Photo by Jack Ekey

SHELDON
CAREY ARTIST
WITH GLASS
By LEE WATHEN

A

KALEIDOSCOPE of color brought to
life by light or textured transparent
swirls of form or opaque designs of classic
style or combinations of all three are examples of the fascinating creative medium of
glass.
An ancient craft and art form,
creative glass blowing in this country is
barely eight years old. Perhaps 100 artistscraftsmen have rediscovered and created exciting art objects from molten globs of glass.
J. Sheldon Carey, nationally recognized
ceramist and Professor of Ceramic Art at the
University of Kansas, has devoted much time
in the past two years furthering techniques
in glass blowing. Carey has experimented
with various glass batches, techniques of
blowing and with visual effects of light on
color. Presently drafting a book outlining
basic steps for novice glass blowers, Carey
likens the present resurgence of the glass
blowing medium to the state of ceramics in
the 1930's.
Glass is one of the oldest synthetics, first
fou~d in the remains of ancient Middle
Eastern civilizations. Possibly the earliest
objects made entirely of glass were Egyptian beads dating from about 2500 B. C.
Egyptian glassmaking techniques gradually
spread along the shores of the Mediterranean
Sea and achieved a fair degree of sophistication.
The first important revolution in glassmaking technique was the invention of the
blowing iron or blow pipe made from iron.
It was probably first used in Babylon about
200 B. C. Glassmaking flourished during
Pax Romana and was practiced throughout
the Roman Empire. For about 1000 years
after the fall of the Roman Empire, glass
produced in Western Europe could not compare to that produced by Egypt or Rome.
During the Middle Ages little improvement in the craft was made with the notable
exception of stained window glass. Striking
evidence of European glassmakers' art stands
today in 13th and 14th century cathedrals
such as Chartres and Canterbury. Although
Venice was the great European glassmaking
center after 1200, a high level of sophistication in glassmaking artistry spread all over
the continent by the 1600's.
But glass as a medium for creative craftsmanship declined radically under the impact
of the industrial revolution. Only a handful
of American artists were knowledgeable of
the art and practically none worked individually using basic raw materials.
A resurgence in the United States of glass
blowing as an art form began in 1962 when
the Toledo Museum of Art held its first
glass blowing workshop. Experienced artists-craftsmen, mainly university instructors,
studied the craft and established glass blowing courses in a few universities. The art
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media has generated much interest and creative glass blowing in America seems very
likely on the verge of explosion.
Carey's interest in glass blowing matured
during a 1968-69 school year sabbatical devoted to learning techniques of glass blowing. At this time he participated in Toledo
Museum of Art workshops and conferred
with the leading glass artist-craftsmen.
Having had over 35 years of ceramic art
experience and background, kiln or furnace
construction and related knowledge of glass
through developing glazes made initial
efforts in glass blowing simply another
challenge.

work has been exhibited throughout the
world, and permanent collections displaying
his pieces include those at the Metropolitan
Museum of Art, Everson Museum of Art and
the Wichita Art Association.
Carey set up his first glass studio in the
basement of the State Geological Survey at
the University of Kansas due to lack of space
at the overcrowded School of Fine Arts. At
this time the artist experimented with various raw materials including Kansas volcanic
ash to achieve unique glass color and texture.
Of key importance in creative glassmaking is thorough knowledge of the properties
of the medium both chemical and physical.
For some time creative glassmaking was
hampered by the ne~d to remelt glass cullets or q1arbles as the basic material. When
heated a second time the glass would lose
some of its workability and qualities of brilliance and clarity. Artists such as Carey
have experimented with various combinations of materials but have only begun to
exploit the possibilities of glass artistry.

Artistic innovation and experimentation characterize Carey's career. In
the left photo are examples of creative glass blowing and a pot displaying
a glaze developed by Carey from Kansas volcanic ash. The unique translucent properties of the creative glass medium can be seen in the photo
on the right.
Photos by George Olson

Artistic innovation and improvement of
technique are keynotes in Carey's career.
Since the artist began teaching ceramic art
at the University of Kansas in 1944 he has
published several articles disclosing advancements in ceramic art. He has developed a
potters wheel for throwing pots upside
down, he has discovered a liquid better than
water for throwing pots, has developed
glazes using Kansas volcanic ash and he has
made other inroads in enhancing the ceramic
art medium too numerous to relate. Carey's

Carey built most of his equipment, but
the tools in his workshop-studio would not
be foreign to the glass blower of. 2000 years
ago. When ready to begin a , session of
blowing, Carey first prepares a "batch" containing raw materials for the glass then
heats it until molten, about 2000° F ., in
the furnace or "glory hole." Blow pipe and
pontils, tools used to remove blown glass
from the blow pipe, are also heated to a
requisite temperature. Carey then gathers a

glob of the molten glass and begins working. He forms a small bubble by blowing
through the pipe. At this point skill and
technique are decisive. Instant decisions
and perfect coordination as well as patience
and experience must be combined to shape
the malleable substance. Gravity and temperature are important factors for the glass
form is easily ruined. When the bubble is
the size of a golf ball, Casey shapes it by
rolling, adding more molten, and by use of
tools such as metal jacks, wooden shaping
cups and by blowing through the blow pipe.
When completed the object is transferred
from the blow pipe to the pontil which is
attached to the bottom. The area where
the blow pipe was severed is now reshaped.
When the desired form is completed, the
pontil is removed and the glass is placed in
an annealing furnace. The annealing furnace is a controlled electrical heating unit
in which blown glass can be evenly cooled
to prevent breakage. The glass is cooled
about 50° F. per hour for about sixteen
hours until it is room temperature.
Carey sums up his experience with glass
as "one of the most exciting creative media
with which to work-a form of dancea meshing rhythm between high heat, provocative thinking, speed and coordination."
When space problems are solved Carey
will begin teaching creative glass blowing
at the University of Kansas. Since he started
his work last year two other Kansas schools
have shown interest. K. S. T. C. has had
a summer graduate workshop and has

tered an old Indian named Minnehook
lived alone atop the Mound. Since it
getting dark, Lovestory decided to
d the night with him. In the morning,
Indian led Lovestory to a spot on the
md overlooking the Elk River. Here,
told his interested listener the tale of
the leader of his Tribe, a halfbreed
ed Lawara, slew the husband of his
1ghter and had the body thrown from the
,ff into the river; of how the daughter,
ming of this, leaped in after the body
was drowned. The story was originally
blished in the South Kansas Tribune of
ependence on April 26, 1871. Unubtedly apocryphal, it is probably the
age version of a story repeated with varions in the lore of all tribes from the Mowk to the Navajo.
Shortly after the Civil War, a Union
my veteran named Henry staked his claim
the Mound. The Henry family farmed
er 800 acres of surrounding bottomland
til 1905 when they sold out to Iola busiss tycoons. Limestone from the Mound
d cheap natural gas made it an attractive
ot for the cement plant which was built
the engineering firm owned by Leigh
funt.
In a decade of promin~nce, LeH unt was
I wild town, brimming with frontier bullies
cpt in check by the town marshal, Tom
ix, who later became a cowboy movie idol.
bsolescence, over-capacity and a depressed
arket forced closing of the cement plant
d virtual abandonment of the town in
15.
Today the ruins poke up through the
rub oak like remains of ancient Rome. A
11 stands just below the crown of the
ound. Fastened in the cement is a pick
d shovel, a wheelbarrow, and the name
OARS" as a memorial to a man killed on
e job. Thus LeHunt lives on, a gossamer
emory of the Osage Indian, Tom Mix and
dead workman. The huge smokestack towing over the countryside is solid poured
ncrete. When the wind comes whipping
from the valley and blunts itself against
is stalwart monolith, it seems to whisper,
've seen it all."
Did the abandoning of this plant spell
onomic disaster for Southeast Kansas?
t at all! Cement plants have been flouring since that time in Fredonia, Chanute,
mboldt and in Independence itself. These
nts contribute great wealth to their comnities and undoubtedly will continue to
so as long as America needs cement for
hways and buildings.
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taught glass blowing for one semester.
Chapman High School has set up equipment so that art students may have this
new experience.
The potential for creative glass blowing
seems to be limitless. Carey envisions a
place for this ancient art media in all universities and art schools in the next 10 to
12 years. The beauty and changing visual
patterns of creative glass are becoming a
familiar sight in exhibitions throughout the
nation.

SHELDON
CAREY ARTIST
WITH GLASS
By LEE WATHEN

A

KALEIDOSCOPE of color brought to
life by light or textured transparent
swirls of form or opaque designs of classic
style or combinations of all three are examples of the fascinating creative medium of
glass.
An ancient craft and art form,
creative glass blowing in this country is
barely eight years old. Perhaps 100 artistscraftsmen have rediscovered and created exciting art objects from molten globs of glass.
J. Sheldon Carey, nationally recognized
ceramist and Professor of Ceramic Art at the
University of Kansas, has devoted mach time
in the past two years furthering techniques
in glass blowing. Carey has experimented
with various glass batches, techniques of
blowing and with visual effects of light on
color. Presently drafting a book outlining
basic steps for novice glass blowers, Carey
likens the present resurgence of the glass
blowing medium to the state of ceramics in
the 1930's.
Glass is one of the oldest synthetics, first
found in the remains of ancient Middle
Eastern civilizations. Possibly the earliest
objects made entirely of glass were Egyptian beads dating from about 2500 B. C.
Egyptian glassmaking techniques gradually
spread along the shores of the Mediterranean
Sea and achieved a fair degree of sophistication.
The first important revolution in glassmaking technique was the invention of the
blowing iron or blow pipe made from iron.
It was probably first used in Babylon about
200 B. C. Glassmaking flourished during
Pax Romana and was practiced throughout
the Roman Empire. For about 1000 years
after the fall of the Roman Empire, glass
produced in Western Europe could not compare to that produced by Egypt or Rome.
During the Middle Ages little improvement in the craft was made with the notable
exception of stained window glass. Striking
evidence of European glassmakers' art stands
today in 13th and 14th century cathedrals
such as Chartres and Canterbury. Although
Venice was the great European glassmaking
center after 1200, a high level of sophistication in glassmaking artistry spread all over
the continent by the 1600's.
But glass as a medium for creative craftsmanship declined radically under the impact
of the industrial revolution. Only a handful
of American artists were knowledgeable of
the art and practically none worked individually using basic raw materials.
A resurgence in the United States of glass
blowing as an art form began in 1962 when
the Toledo Museum of Art held its first
glass blowing workshop. Experienced artists-craftsmen, mainly university instructors,
studied the craft and established glass blowing courses in a few universities. The art
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media has generated much interest and ere- er
ative glass blowing in America seems very
likely on the verge of explosion.
I
Carey's interest in glass blowing matured m
during a 1968-69 school year sabbatical de- 1y
voted to learning techniques of glass blow- eing. At this time he participated in Toledo
Museum of Art workshops and conferred
with the leading glass artist-craftsmen.
Having had over 35 years of ceramic art Y
experience and background, kiln or furnace construction and related knowledge of glass
through developing glazes made initial
efforts in glass blowing simply another
challenge.
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Artistic innovation and experimenta
the left photo are examples of creativ,
a glaze developed by Carey from Ka~
lucent properties of the creative gla~
on the right.

Once a Thriving
Community
in Southeast Kansas
Artistic innovation and improvement of
technique are keynotes in Carey's career.
Since the artist began teaching ceramic art
at the University of Kansas in 1944 he has
published several articles disclosing advancements in ceramic art. He has developed a
potters wheel for throwing pots upside
down, he has discovered a liquid better than
water for throwing pots, has developed
glazes using Kansas volcanic ash and he has
made other inroads in enhancing the ceramic
art medium too numerous to relate. Carey's
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By J. W. REID
It was a tough, bold town in its day!
LeHunt, named after Leigh Hunt, the man
who owned an engineering firm that built
a cement plant and most of the town's
buildings.
LeHunt lies at the base of Table Mound,
a former Indian camping and burial ground
about four miles northwest of Independence.
T he Mound, flanked by valleys of the Elk
and Verdigris rivers, was a natural choice
for the Indian. Here he could view the
countryside for miles around, watching for
wild game or the approach of enemy tribes.
Stone was available in great abundance for
forming tools and tomahawks. Huge crevices in the bluffs were burial places for tl:e
dead.
A man named Lovestory is credited with
writing an Indian love story connected
with the Mound. Lovestory was a surveyor
attached to a party of men who, in 1857,
were determining the western boundary of
the Cherokee Nation. He had occasion to
cross the Mound one day and enroute en-

countered an old Indian named Minnehook
who lived alone atop the Mound. Since it
was getting dark, Lovestory decided to
spend the night with him. In the morning,
the Indian led Lovestory to a spot on the
Mound overlooking the Elk River. Here,
he told his interested listener the tale of
how the leader of his Tribe, a halfbreed
named Lawara, slew the husband of his
daughter and had the body thrown from the
bluff into the river; of how the daughter,
learning of this, leaped in after the body
and was drowned. The story was originally
published in the South Kansas Tribune of
Independence on April 26, 1871. Undoubtedly apocryphal, it is probably the
Osage version of a story repeated with variations in the lore of all tribes from the Mohawk to the Navajo.
Shortly after the Civil War, a Union
Army veteran named Henry staked his claim
to the Mound. The Henry family farmed
over 800 acres of surrounding bottomland
until 1905 when they sold out to Iola business tycoons. Limestone from the Mound
and cheap natural gas made it an attractive
spot for the cement plant which was built
by the engineering firm owned by Leigh
Hunt.
In a decade of promirn:mce, LeHunt was
a wild town, brimming with frontier bullies
kept in check by the town marshal, Tom
Mix, who later became a cowboy movie idol.
Obsolescence, over-capacity and a depressed
market forced closing of the cement plant
and virtual abandonment of the town in
1915.
Today the ruins poke up through the
scrub oak like remains of ancient Rome. A
wall stands just below the crown of the
Mound. Fastened in the cement is a pick
and shovel, a wheelbarrow, and the name
"BOARS" as a memorial to a man killed on
the job. Thus LeHunt lives on, a gossamer
memory of the Osage Indian, Tom Mix and
a dead workman. The huge smokestack towering over the countryside is solid poured
concrete. When the wind comes whipping
up from the valley and blunts itself against
this stalwart monolith, it seems to whisper,
''I've seen it all."
Did the abandoning of this plant spell
economic disaster for Southeast Kansas?
Not at all! Cement plants have been flourishing since that time in Fredonia, Chanute,
Humboldt and in Independence itself. These
plants contribute great wealth to their communities and undoubtedly will continue to
do so as long as America needs cement for
highways and buildings.
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